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Thomson had joined the expedition at the request of
his brother directors and was on board the Agamemnon.
He came back full of ideas as to both the electrical and
the mechanical sides of the great problem.

On the mechanical side he had worked out, for the first
time, the theory of the forces concerned in the laying and
lifting of deep-sea cables; this was published almost
immediately after his return. Let me give you a brief
sketch of the results of this theory.

A cable paid out from a ship going at uniform speed
does not hang as a catenary but takes the form, as it
sinks, of a straight line stretching at a uniform slope from
the ship's wake to the point far in the rear at which it
touches the bottom. This is because each part of the
cable in sinking through the water attains almost immedi-
ately a constant velocity of descent against the resistance
which the water opposes to its motion. Imagine a baJl,
heavier than water, to be dropped from a ship. It will
after sinking a foot or two attain a practically uniform
velocity and keep that until it reaches the bottom.
Imagine now a ship to drop a series of such balls, at
regular intervals, while she steams ahead at a steady
speed. At any instant the depth through which each
ball has sunk will be proportional to the time which has
passed since it was dropped, and therefore to the distance
run by the ship, and hence a line joining the successive
balls will be a line of uniform slope. The continuous cable
behaves in this respect like the row of balls, but with this
important difference. Each ball sinks vertically, it has
no tendency to do anything else. But the cable tends
not only to sink, but to glide along the direction of its
own length, just as a rope resting on an inclined plane
tends to glide down it. A certain amount of such gliding
is desirable, indeed necessary, for it secures that the cable
will be laid with a sufficient percentage of slack to accom-